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(57) Abstract 

Flexible implants (1, 2, 3) for the stable flexible oste- 
osynthesis of the femiir and tibia fractures. In order to 
achieve osteosynthesis stabili2dng the fracture gaps, they 
are made of short rods (1, 2), one upper and one lower, 
used in the osteosynthesis for the fracture of the femoral 
neck, as weU as of a long rod (3), used as such or with an- 
other long rod (3) and with the short rods (1, 2) in case of 
stabilizing the double gap fractures crossing the femur 
neck and every part of the femur placed under the greater 
trochanter, or only with another long rod (3) for stabilizing 
the diaphysary fractures of tibia and femur. Working in- 
strumentation required for achieving an efficient surgical 
operation in the stable flexible osteosynthesis by means of 
the flexible implants (1, 2, 3) are also disclosed. 
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gT.CTTHTJi TMPLApa FOR SgABI- ^ TT.CTTBT« QSTSOSYiraHBSia 0? 
gRACIURSa 0? gEMOR AITO TIBIA. IlffliaCTIYBlY ASP WOHKIHG 

USTRUMBMTUION 

The prfsent iBTsntion r«fera to flexible Implants used In the 
stable flexible osteosynthesis of fetaoral neck and greater troohan,ter 
fractures, of subtroohanterian, medlodlaphjsary, aaper- and Inter- 
oondyllan fractures- of femur and of dlaphyaary fxao tares of tibia* 
as we^l as to the working inatrumentatlon required for the introduc* 
tlon/extraotloh of tha flaxlbla Implants In/from the bone. 

There are known flaxlbla Implants for tha oa taoaTnthaala of gapa 
of tibia dlaphyaary fraotura and of femur aaper"lntereondyllanf medio- 
dlaphysary and subtroohantarlaB fraoturea or of the Instable frao tares 
of tha greater troohantar* made up of a long, thin body proTlded with 
a long middle part, connected through a ourred part to short, fore 
end, respectively, posterior end parts, the posterior one being con- 
tinued with a flattened part in which a window is made, aa well aa 
flexible Implants for the osteoayntheais of the gaps of femoral neok 
fracture, whioh are made up of a body prorldad with a atraight, long 
part oosneoted through a ourttad part to a short end part» tha atraight 
part being continued with a flattened posterior part in which a win- 
dow or a atiok-ahaped part la proTided* 

The diaadTentagea of thaaa implanta consist in the faot that the 
mounting finally obtained by Introducing more than two flexible im- 
planta in the bone, in Tlew of Btablllsing the gap of fracture is 
difficult to be achlered and is highly rigid, whioh uselessly prolong 
the surgery time, alao oreating, due to the rigidity, blomachanioal 
oondltlons not promoting the fraotura healing, and their fastenlxig in 
the bone does not offer reliability in ooursa of tha time, ainoa 
there la the poaslbillty of their slipping, whioh may appear oatslda 
the bona, perforating thus tha tegument, or in tha medullary ohennalt 
a faot whioh leada to tha loaa of tha fraotura gap stabilisation. 

There are known ina trumantatione for tha introduction/axtraotlon 
of a flaxible implant in/from the bone, containing an instrument for 
hammering a thin, long, flexible Implant, made up of a body provided 
with an active end, having a plugged channel in whioh the flattened 
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part OS the implant penetrate, and in a aiddla «one of the body a 
pieroed hole la made through trtiioh a rod la introduoed. by aeena of 
which the implant poaltion oan be oh«»ged during the hamering 
(Praneh patent Ho,22376o9). an inatrument for extraoting the flattened 
part of the Implant from the bone diaphyal. cortloal ahell, in Tiew 
of oreatlng the possibility of its extraotlon from the bone, made up 
of an elongated body, prorided with a key-shaped ac tire end and a oir- 
oular oollar-proTlded end and a ahort flattened part between whioh 
there is a cylindrical part (Synthea), an inatrument also used for 
lifting the flattened part of the implant, formed of a body haring an 
active flattened end, upward ourred (proapeotua OBC-B76), an instru- 
ment for making a hole in the bone for the Introduction of the long 
fitaible implant according to a certain line, made up of a body with 
a straight part, delimited by fore and, respectirely, posterior parts, 
inolinW ea againat the straight part, the fore part being continued 
with an aotire end, upward curred, with four edges converging to the 
top, each edge being formed of two straight parte making en obtuse 
angle (prospectus OBO - B58), an iaatrument for the extraetion of the 
long flexible implant from the bene, made up of a long body ended with 
a atiok-ahaped end and a handle, the stick-shaped end being located in 
the window made in the flattened part of the implant (oatallogue 
ABSOOLiP, page 42), an instrument for hainmaring the implanta in oaae 
of stabilising the femoral neck gap of fracture, made up of a crank- 
shaped body, ended with a lower, active end in which a plugged channel 
is made so as to aooomodata the flattened part of the implant, and in 
the middle sone of the body a rod ia mounted for positioning during 
the implant hammering (Jrenoh patent lIo,22376o9) , an instrument for 
modifying the curvature of the flexible Implanta, made up of a handle 
to which a body ia fastened, thia body being provided with two fixed 
jawa, inclined aa againat a horiaontal plane, delimiting an opening 
in whioh the implant ia introduoed (cataDogue AESCULAP, page 27), an 
inatruiaent for guiding the long flexible Implant during the hammering, 
made up of a long, cylindrical body, in which the long flexible implant 
is introduoed, the body being provided with a threaded end which ia 
fastened into the coupling of an anvil, to whioh a rod ia mounted for 
poaitioning the implant during the hanmering (Prenoh patent la.22376o9) 
an inatrument for extraoting an implant from the bone, provided with a 
stick-ahaped rear end, formed reapeotlvely of a long body ended with 
a handle and of a plate-ahaped, flattened part, upward curved, having 
an end part backward directed (proapeotua OBC, 02), an inatrument for 
aohieving an impact in view of extraoting the flexible implant from 
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the bonet formed of a oylindxical body to which a tail is jointed by 
means of two bolts » so that one may avoid during the hanmiering the ris. 
of seising the body to the rod of the extraction instrument (prospeo- 
tUB 0SG«A$9)t and an instrument for fastening the implantp in view 
of its ourringt made up of a support to whioh a body is fastened in 
which a recess is made for mounting a fixed lower jaw^ upward shaped, 
and a moving upper jaw supported by a rod actuated through an eooen-* 
trio by a haadle (catallogue jLESGUIiAP, page 27) » an instrument for 
creating the impact force, made up of a tail provided with a longitu- 
dinally elongated window jto which it is fastened a cylindrical active 
end« finished with flat surfaces, the tail fastening to the end being 
made in the middle £one of the latter .( oatalldgue AESCULAP, page 27), 
an instrument for pushing a flexible implant into the bone, formed of 
a cylindrical body ended with en anvil and a cylindrical active end 
with the external dismeter higher than that of the body rest, in which 
it is , made a circular channel delimited by a straight wall, in which 
there may be introduced respectively the flattened part of the implant 
and a multi-functional handle, formed of a tail to which there is fas* 
tened a body, in whioh a longitudinal channel ia made, its fore part 
being delimited by a shaped wall, the channel communicating with a 
transversal channel in which a yoke«*ended lock is mounted under the 
action of the force itored in a spring (catalogue SYIIXHESIS)« 

The disadvantages of these Instrumentations consist in the fact 
that the instruments for hammering a long, flexible implant, for re«» 
moving away the flattened part of the implant from the bone dlaphysis 
cortical shell, for hammerizig the implants in the cases of stabilising 
the fracture gaps of the femoral neck, for guiding the long flexible 
implant, and, respectively, for pushing the implant into the bone 
cannot be used except under the conditions when the implant is ended 
with a flattened part or with a s tick-<shaped end, the instrument for 
curvature modifying does not allow the proper fastening of the im*» 
plants, except in the middle sone, tha instrument provided with a 
plate«*shaped part for the detachment from the bone cannot be usedy 
except in case of the implant with one posterior end shaped as a stick, 
the instrument for achieving the Impaot required for the extraction 
of the flexible implants from the bone is difficult to handle, sinoe 
it does not allow the rotational motions of the tall, as against the 
body, the instrument for fastening the implant in view of its ourving 
does not allow its curving, except in the middle sone, the instrument 
for creating the force of impact requires the application of a rela«» 
tlvely big effort when there aure necessary impact forces of high va* 
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lues, and the molti-funotlonal handle doea not allow to apply, by mean 
of it. foroea with relatlTely high values to the ins trumenta fastened 
to it and it oannot be poaitioned and kept in the deaired poaition, 

Ihe object of the present inrention oonaista in aohieTlng eateo- ' 
synthesea whioh atabili«e the fracture gapa, enabling the patient a 
reoorery in a short period, under the conditiona of making injur- « 
ing operations, 7»ith minimal blood losses and ^ith the possibility of 
making them in all. age. end of minlmiBing the premature and later local 
and general oomplioationa of the fractures. 

She theaa:- aolred by the present invention conaiata in achieving a 
mounting nhieta »t«bili«a both the instable fracture gaps and the ex- 
ttaiien of the principle of flexible oateoayntheaia with the known 
biomechanical benefita for all fractures of femur and tibia diaphyaia, 
the stability of the mountings in course of the time ia ensured in case 
of short flexible implanta by their faataning to the diaphyaia with an 
orthopaedic aorew. in oaae of long flexible l«planta. through he shape 
of the lower end which ia looked in the hole for the introduction in o 
the bone and being aeated with the last part on the edge kear the hole, 
the performing of .the operation both in case of oateoayntheaia with 
ahort flexible implenta and with long flexible implanta ia easily made 
with the instrumentation adapted to the Implant shapes and to the needs 

of the operating times. , ^ ^ tx. 

According to the present invention, the Implanta eliminate the 
diaadvantages above mentioned by the fact that they are made of short 
rode, of which one ia upptr and the other one ia lower, used in the 
oateoayntheaia for femoral bone fracture as well aa of a long rod.uaed 
as auch or with another long rod and with the short rods, in case of 
atebiUaing the fracture with double gap, these onea crossing the femur 
neek and every part of the femur plaoed under the greater trochanter 
or only with another long rod for stabiliaing the diaphyaary fractures 
of tibia and femur and, reapeotively. the super and inter condylian 
fracturea of the f emur. . the ahort, upper rod being made up of an upper 
aetive part, having a ahaped end. continued with an upper part, upward , 
curved, after which there follows a long atraight part, connected 
through a lower curved part, downward directed, with a part inclined 
as against a horiaontal direction, ended with a lug, the lower short 
rod being made up of an upper, short, straight active part, with a 
shaped end connected through aa upper part, downward curved, with a 
long part, downward curved, connected in turn by means of an interme- 
diary and, reapectively, a lower part, inward and outward curved, with 
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a paxt incllm as againat the horizontal di. jctioiii ended with a 
I'ug, the long'iod teing formed of a long, straight port ended with 
a shaped end, promoting its pene tration and directing in the bone, 
connected through lowea and, tespeotively, upper parts, inward and 
outward curved, to a flat, narrow past and to an end widoned part, 
which is flat or Inward curved, so dimensioned that it stops the .. 
complete penetration of the long rod in the ' medullary channel, the 
lower, short rod having. in the lower curved part, downward directed, 
a radius of curvature equal to that of the upper part, upward curved, 
between 1 and 3 cm, and the axis of the upper active part is parallel 
to the axis of the part inclined as against a horizontal direction 
and forma with the axis of the long straight part an angle of 4o ... 
75 , the long s.traight part having a lower, flat surface limited by. 
an upper surface whose cross-sectional area has -the shape of a , trun- 
cated cone, with the small base placed .toward the lower, fla-t sur- 
face, the lower shor-t rod having,, in the long, downward curved part, 
a radius of curvature between 7 and lo cm, and the radii of curva- 
ture of the intermediary and., respectively, lower parts, inward and 
outward curved are equal to each other and have values between 1/2 
and 1/3 of the curvature radius, of the long, downward curved, part, . 
these radii being lower than the curvature radiua of the upper, down- 
wald cuivad pant, the. plane in which there is placed the. lug, the 
latter hawing a lowet, flat surface limited by o truncated cone- 
shaped area with ttxe small base located- toward the lower surface, 
forming with a horizontal plane an angle of 4o ... 7o° and the axis 
of the upper,. short, straight part forms with a horizontal plane an 
angle of 4o 7o°., the long rod having the active, shaped end 

provided with an upper inclination up to 45° and a lower inclination 
up to 3o or with edges delimiting some faces converging to the lon- 
gitudinal axis of the long rod, the lower and, respectively, upper 
parts, inward and outward curved, having radii of curvature with 
values between 3 and 5 mm, and the end part is delimited by the flat 
nerxow part, through some steps inclined as oreinst tlie longitudinal 
axis of the rod, forming with this one an. acute, angle of 6o°.,« 75° 
symmetrically disposed as against the respective axis, the lower. and 
respectively, upper, inward. -and downward curved parts being half- 
flattened, the widths of these parta being equal to the width of 
the fla.t, narrow part and with the diameter of the long straight 
part, reopectively." . . 

In accordance with the present invention, tlie inotruraentation 
eliminates the above mentioned disadvantages since, in order to 
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1.B3 injures opexstion. wl«h f ,on. and of ^ 
auction of -tho ions xod f „7Jh:u in th. .on, . 

tho lenticned lo»9., ehol.t lod thiougtt ™ p,o,ided vdth 

,h,xa axe uaad.an ln.txn»ant fox-ed ^^'^ / ^ J i„„ . ' 

- r^rt :r;:f ^':ia:'i "Ct: e,a.. co-nnica. _ 

xacaas. th. aaa.t =hapea talng.ao - - =^ ^ 

Ua„ of / ".r=txaiS.. PaxVof 

made In the »air, "Han a txaSDsn out«axa 
long xod penetxataa in Ih. elongated seat, and the UPP . ^. 

ouxved paxt of .He """/^''"/^tlnS ollarconneCed. .nxougH 
opposite to »hloh the iody ha. " °"°f " °° ^aed a centxaX 

a shaped part, with.., shoxt xod in vhich f "^^^ ^iaMsteX 

. oixculax seat. ^ ;^"X\T^lXX:ZZZ ol ll>> lons,=txai*t 
telas ao seleotad aa to "^'1' „„„cting the cuxvatu, 

paxt of Tal 'intxo u ,d through a piexoed hole, 

le.-teason fox »hich it is also in „fti„g fc, lone xod In 

„ade in the long body of an i""''-^"* '".'/"i^^, endad.-ith an 

,ia, of its «""*^-'rin"':h ™» uPP so « i'a .ade heing 
active ,-up«aId cuxvad..and, in vihich an upp , ^f.. 

so shapad aa to .nabl. th.. pens ..a xon '^'f^^ ^J^ th, 

the long xod. nea. the lo»ex ln«xd ouxvad f 
body having, opposite, to th, uppex /''^"i^/^ . ^ilculax 

nect,d thxouEh a shaped pa.t -ith a ah xt ^'^-J^ J 

.01, is .ad, rtru^^r, C-d 'n the hole 

° T\l i^tJuLnt il Question being -ade up of a body 

^d, in the bone, th, i"^* u,un,i, the anvil having a • 

to which an anvil and a ^nculai xeoess and the sup- 

Bhoxt. oylindxioal paxt pxovlded in/fxc« 
poxt has a-th„ad,^ xod which n.ay ^"""^jf/" i„ . ,.»a Ix. 
; I-ahapad channal communicating with th. outsld.. ^a^ 

..ich thcx, is also ;:^ri: " 

culax paxt.-having a dimanslon high.1 aioplac, ths 

ing th, x,c,as at top. b. f \" ^,,^,°°a"d in fxont of th, 
anvil along th, ohan„,l. ^« ^f^' ,M via by m,ans of a nut 

MMSB. th, fa.taning of th, ^f^*'"* ° , . ,o which th. 
«„,ad,d on th, xod. «" '°/^,;°'f^a li^t d . 0 i„iy by a 
anvil and th, Buppoxt ax, fastanad. dellimwo 
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ehoxt pait inclined as against tha longitudinal a::ci3 of the stiaight 
pait and also by a pait inclinad in tho same direction as the shoit 
past against this axis, the inclinad pait being connected, thtough 
a cixcula£. cpllax..and .a shaped paXt, to a shoxt rod, provided with a 
circular seat,... the anvil having an upper, straight part connected 
wi.th an inclined part »ith the longitudinal axis parallel to that of 
the short part, provided v?ith an upper, inclined surface, whose axis 
is parallel to the longitudinal axis of the inclined part, the band, 
being provided with an end,. shaped par.t having the shape of a circle 
arc in cross--sec tional area,*-which makes with the longitudinal axis, 
of the straight part an angle lower by 5^«*«lo^ than the angle form- 
ed by the short part with .the. same axis, the final positioning of. 
the upper, short rod in the neck being made by means of an instru-< 
ment made up of a short body, ended with a shaped end, inclined with 
an angle higher than 9o^ as against the body axis, having a diameter 
higher than the rest of the body, provided with a stiaight frontal 
face,- at the respective end, an elongated seat being made, delimited 
at the rear side by a semi-circular wall so dimensioned that, by in- 
troducing the lug of tha -upper short rod in it, its part inclined as 
against a horizontal direction remains outside, the body being con- 
nected, through a circular-collar and a shaped part with a short rod 
provided with a circular sea*t, a handle being used for the introduc- 
tion or the.-ex traction of the short and, respectively, Icng rods In. 
and from the bone, this handle enabling during the operation to fas^ 
ten the instrument for introducing the short, the lower and, respec- 
tively, the long rodsjan instrument for the final hammering of the 
long rodian instrument for the final introduction or lifting of the 
long rod, in view of its extracting in/from the bone; an instrument 
for lifting the long rod, ..in view of its extraction; an instrument 
for achieving the adequate line of introducing the long rod in the- • 
bone; an instrument for extracting any of the short and, respective- 
ly long rods from the bone; an instrument fox hammering the short 
rods in view of their introducing in the bone; an instrument for the 
final introduction of the upper short rod; an instrument for modify- 
ing the curvatures of the short rod ends; an instrument for detach- 
ing the long rod .from the bone and,, respectively an. instrument for 
introducing the upper^ short rod over a depth of 3 4 cm, being 
possible to rotate the handle during the operation so as to position 
the long rod in the medullary channel or the lower, short rod in 
the neck, by means of an instrument formed of a long, cylindrical 
body ended with a pes teriox. and , respectively, a fore cylindrical 
collar, with a diameter lower than that of the collar, frontwise 
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piovidad with a shaped oiioulax iscass bo bb to enatla tha intio-.* 
duotion of tha .lowai ahoit lod Intaimadiaiy pait or of lowei, in- 
waid-cutvad pait of., the long lodf a handle made up. of - an outsida 
Bhaped- body, provided" with a longitudinal vjindow, ended with a fla- 
red part, the v;indow being. made in a- middle part of the body, con- ' 
tinued with a posterior anvil and, raspaotivaly, an active end of 
cylindrical shape, in which-i.t is made a. longitudinal, cylindrical - 
channel, continued with a recess delimited by a shaped wall commu- 
nica.tlng with the outside -through a cylindrical seat, in a plane 
p.exE^aiaixXar to the plane- in which there is placed the channel, in 
the^ aci-tive} end a cylindrical channel being made, its longitudinal- 
axis being- placed under the gxis of tha- longitudinal channel, com- : 
municating with the outside through, recesees and opposite loca-ted, 
the respective channel accomodating a lock provided with a fore, 
thin part and a posterior, Jiiiak, cylindrical part in which there 
are., made two circular channels, shifted as against the transversal 
axis of the channel, the fore- part being mounted under the action 
of a force stored in a spring, which is suppbrted respectively on 
a shoulder limiting the recess and also on a fore stopper, mounted 
in connection with the look, with the poasibility of displacement 
in the recess, which allows to bring, as the case- may be, the thin • 
part in front of the channel from the recess where a posterior stop- 
par is loQBted having tha poBsibility of..dinplGoing and with which 
the lock makes a single piece, -the. channel communicating, with. ano-« 
ther channel placed. .in the same. plane as -the other channel, perpen-^ 
dlcular to the latter, in which-, under the action of the force sto- 
red in a spring, a ball is placed, this ball penetrating depending 
on the lock position in one of the channel, the keeping of the 
spring: in tha channel being made by means of . a screw, the rotation 
of the- handle around the- longitudinal axis depending on the- needs, 
when introducing the lower, shoxt rod or tha long rod in the bone,- 
is made by means of the instrument for. finally introducing the men- 
tioned rods in the bone, which la placed in the flared part of tha 
longitudinal window, « all ins.truments which are handled by means of 
the handle having one of some collars connected, through one of the 
shaped parts with one of the short rods, provided with one of the 
circular seats, which enables their locakingi for guiding the long.^ 
rod. during its initial introduction in the bone, in other construc- 
tive version, it contains an instrunient fastened in the handle, 
formed of a long body, in which a jaw is fastened by means of a nut 
the body having a long part connected through a circular collar and 
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a shaped pai.t with a ahoit lod, piovided with a cizculai seat, op- 
posite to the collax,.the body being piovided with a Jaw piovided . 
on the frontal suifaca with a semi-ciiculax xeoess, having the Ion-, 
gitudinal axis paiallel to that of the long part, tho jaw being con- 
tinued with a ahoit lod, outside thxaaded, having the longitudinal 
axis in the extension of the long pait which selves fot guiding the 
daw, reason ^oi which the latter has a. pierced hole through whioh 
the lod. penetrates, a recess having the same shape as the semi-cirou 
lar reoBBB being positioned in front of the jaw xecaas, by fastening 
the jajf by means of a nutj for. modifying the curvatures of the lower 
downward cixrved andj^respeotively, outward curved parts of the short 
upper and, respectively, lower, outward curved parts of the short,, 
upper, and, respectively, lower rods, and of the straight, long, part 
of the long rod, depending on the needs, due to the bone shape; in 
another. constructive .version, it contains an instrument made up of 
a sleava with sidewisa flared edges, jointed wi.th a short bolt, with 
a U-shaped support, in which there are made a recess and, respecti- 
vely, same marginal, longitudinal-. slits, separated from the recess, 
by a wall, a stopper being fastened, to the support, the former com- 
ing into contact with the two short, posterior arms jointed in turn 
with a short bolt to two fore short arms, the latter being bolt- 
jointed to.. the support, a long, sidewisa flattened part being also 
bolt-jointed in front of the recess, pierced holes being drilled 
along the longitudinal axis of this part, which has an external, cir 
cular collar, used for limiting the. diaplacement of o nleeve along 
it, as .a result of tha contact between the collar and a. lower edge • 
of the sleeve, which is sidewlse cut so that it may coma in contact, 
sidewisa,. with the par.t, pierced holes being drilled in the sleeve,-. 
having the same diameter and the same distance between them as those 
of the holes from the long part, beside .the holes which are placed 
along the longitudinal.. axis of the. sleeve tho latter having also 
hear a fore, inclined, end, two holes located on either aide of the 
longitudinal axis, the sleeve being possible to be closed with a 
plate, in which there are. mounted thick bolts, which may penetrate 
through tha holes from the long part and. from tho sleeve and, res- 
pectively, thin bolts-which may penetrate in the holes ncor the 
fore end of the sleeve, the arms being provided, in order to achieve 
more accentuated curvatures of the long part, of the long rod, with 
upper recesses communicating with the outside, placed at the same 
level when the arms are brought in working position, in which it is 
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intioduoad the jcod, which is, in thia position, located undex tha 
long pait and. tha sleeve, by displacing.. downward the sleeve and 
implicitly the patt, the rod being curved, the modification of the 
rod curva.tuxes accoiding to the bona shape being made by means of 
the sleeve and. bolts between which theie are intioduoad the rods, as 
the case may be, by keeping -the part in the working position, throiogh 
tha holes drilled- in the arms in which a bolt is introduced, the - 
bolt in question being mounted, when not working, in the holes made 
in the supports, in some lower ends of the arms, being introduced . 
in slits J for transportation or sterilization requirements the slee- 
ve? together with the arms and, respectively, the long part, are ro- 
ttiMng; around the bolt, so as to bring them in the perimeter delis- 
miied' by the support, position in which they are located under the 
wall, and the sleeve is folded- around the bolt, being locked in the 
support, the bolts being secured by nuts against loosening, and for. 
preventing the displacement of the component parts during the trans'*- 
. por.t, .namely tho short arms and the part, two spacing parts are pro-, 
vided* 

Ixamples ars given below for the achieveipent of flexible implants 
and of tha instruinenta tion, according to the present invention, re- 
lated to fig«l 88|. which representt 

- figtls a side view of a short, smooth, upper, flexible implant 
for the osteosynthesis-of the femoral neck; 

- fig»2, a side view of a long, smooth, lower, flexible implant 
for the osteosynthesis of.: the femoral neck; 

- fig»3, a view of the end of flexible implant shorm in figure 1, 
which remains in contact with the femoral cortical shell; 

- fig»45 a side view of. a long, flexible implant for the osteo- 
synthesis of femur and tibia; 

- fig.5, a view of the end of flexible implant for the osteosyn- 
the-sis of femur and tibia, which remains in contact with the femoral 
cor ctical. shell; 

- fig*6, a section through the implant, after the plane A-A, re- 
presented, in figure 5 1 

- fig«7f a partial view of en impant for the osteosynthesis of 
femur and tibia achieved in another oonstruotive version; 

- figo8, a side view with partial section of a working instru- 
ment, for hammering flexible implants shown in figures 2 and 4} 

fig«9p a frontal yle^f of the end of the instrument, shown in 
figure 8 ^hich is introduced in a multi-functional handle; 

- fig.lo, a frontal view of the active end of the instrument 
shown in figure 8, in which the flexible implant shown in figure 2 
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is introduced by hamnieiingj 
V fig»ll, a top vlevf. of the active end of the instiument shown 
In figure 8, in which the flexible implant shown in figure 2 and 
figure 4 is introduced by hanuneringi 

- fig#12, a view with partial section of the active.. end of the 
instrument shown in figure 8| in contact with a flexible implant 
shown in figure 4} 

- fig»13i a side view with partial section of a working inatru» 
men t. for the final hammering of a flexible implant, shown in figure. 4 

- figtl4f a top view of the active end of the instrumant shown, 
inr; figure 13, coming into contact, when hammered, with the flexible 
implant shown in figure 4 1 

- figdl5, a view with section of the active end of the instru- 
ment shown in figure 13, in contact with a flexible implant shown 
in figure. 4| 

^ figol6, a side view of a working instrument with an active and 
for introducing or extracting in/from the bone the curvature placed 
near. the end to be hammered of a flexible implant shown in figure. 4t 

- fig#17, a top view with partial section of the working instru- 
ment showjri in figure 16 j 

- fig«18, a. side view of a working instrument initially vised for 
extracting a flexible implant shown in figure 4} 

- fig«19f a top view and partial section of a working instrument 
shown in figure 18} 

flgo2o, a side vievf of a working instrument, curved and sharpen- 
ed, with 4 edges, for achieving the directing of a certain line into 
the bone In vieiff of introducing a flexible implant shown in figure 4; 

* fig«21, a section after plane. B-B shown in fig«2o, through the 
working. instrument for achieving the directing of a certain line in 
the bone I. 

- fig«22, a side view of a working instrument with the round and 
bent end of the active end, for extracting from the bone one of the 
flexible implants shown in figures 1, 2 and 4t 

fig a 23, a partial top view of the round and bent end of the 
active end of the instrument shown in figure 22} 

- fig«24, a. side view of a working instrument for hammering a 
flexible Implant shown in figure 1| 

-.fig. 25, a partial top view of the end for introducing in a 
multi-functional handle the working instrument shown in figure 24| 

- fig. 26, a frontal view of the active end of the working instru- 
ment shown in figure 24 { 
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- fig«27, a section through the instrument, aftei plane C-C, 
shown in figuia 24; 

- figo2a, a pai±ial section and view of an active end of the 
instrument for hammering a flexible implant, shown in figure 24f 
with. which it comes into contact! 

. - fig.29, a partial section and side view of a working instru- 
ment for the final introduction of a flexible implant shown in 
figure 1} 

^ fig.3o, a top view of the inetiument shown in figure 29 j 

- fig«31;^. a view in plane of an active end of Jthe working instru- 
ment, shown in: figure 29, in contact with a flexible iraplantj 

- figt32, a partial section and side view of a working instrument 
for modifying the position of the end of one of the flexible im- 
plants shown in figures 1 and 2} - 

'i"fig»33f a transversal section, after plana D-D, shown in fi- 
gure- 32, through the instrument; 

- figi34> a parAial section and side view of a working instrument 
for lifting from the metaphysis cortical shell the end of a flexible 
implant shown in figure 4j - 

- fig. 35, a top view of the active end of the instrument shown 

in figure. 34 1 

. - fig*36> a side view of a drill for drilling an initial hole in 
the bone } 

- flg«37, a side view of a working instrument for oroating the 
impact force required for the introduction of the flexible implant 
in the bo;E^e| 

^ fig*38j, a partial section and side view of a. working instrument 
for the rotation in the bone of one of the flexible implants shown, 
in figures 2- and 4, by means of the working instrument shown in fi- 
gure. 8, fastened in a multi-functional handle i 

- fig«39, B frontal view of the working instrument shown in 
figure 38 1 

- fig#4o, a partial longitudinal section and view. of a working 
instrument used for guiding a long flexible implant during its in- 
troduction in the bonej 

- fig#41, a transversal section,, after plane B-Bf shown in fi- 
gure. 4o, through the working instrument! . ' • 

- figo42, a side view and partial section of a working instru- 
ment for achieving an impact required, for extracting the flexible 
implant from the bone, by means of the instruments shown in figures 
22 and 34| 
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- fig. 43, a partial section add top view of an active end of the 
instiumeni; shovm in figuie 42 1 

- fig«44, a aide view and partial section of. a working instrumer 
foi introducing an uppe? , .smooth, short, flexible implant, in the 
bone, over a depth of 3.««4 cni} 

. - fig#45, a section after plane B-B, shown in figure 44, through 
the instrumentt 

- fig.46^ a view of an end for fastening in the multi-functional 
handle of. the. instrument shown in figure 44; 

— fig^47» a partial longitudinal section and view of an active 
end. of the. working instrumeni shown in figure 44, in contact with an 
upper, smooth, short flexible implant j 

- figo48, a frontal view of the active end of the instrument 
shown in figure 44f in contact with an upper, smooth, short, flexi- 
ble implant transver sally sectioned} 

- fig«49f a Bide view of a working instrument for seizing and 
correcting the curvature of a flexible implant, shown in working 
position;, 

- figiSo, a transversal section after plana G-G, shown in figure 
49 f through the instrument; 

fig*51> a top view of the working instrument shown in figure 
49 1 with partial sections; 

- flg«52, an axonometric view of the Instrument shown in figure 
49; . 

figD53, a partial, transversal section through the construo- 
tive. detail "G" shown In figure 51; 

- fig.54f a section through the instrument after plane I-I shown 
in figure. 51; 

- fig»55f. a transversal section after plane J-Jf shown in figure 
49 through the instrument; 

- fig«56, a side view of a plate in which there are mounted 
bolts of the working instrument shown. in figure 49; 

« figo57| a section after plane K-K shown in figure 499 through 
the Instrument; 

- flg«58, an axonometric view of the working instrument sh.own 
in figure. 49; 

flg*59» a transversal section after plane L-L, shown in figure 
58, through the Instrument; 

- flg.So, a side view of a working ins trument for stiffening the 
long implants In case of their Initial hammering or when grasping 
various instruments for their introduction or extraction in/from 

the multi-functional handle; 
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- fig#6l, a top vie^ of . an active end of tha v^oiking instxument 
shown in flgwe 60 } 

-r flg«S2, a Bide view of a multi-functional handle designed to 
fasten vaiious working instruments for the introduction of a flexible 
implant ±yx the bone j 

- figt63, a partial longitudinal section and top view of the 
multi-funotional handle} ' - 

- figo64i a transversal section after plane M-M, shown in figtire 
63, through the multi-functional handle} 

-..fig#65f a frontal view of an active end of the multivfunctionaJ. 
handle} 

^ fig»66, a diagram of mounting short flexible implants combined 
with. two long flexible implants t . • 

- fig.67fl a diagram of mounting short flexible implants combin- 
ed with a. long- flexible implant | 

- fig«£8, a diagram of moimting two long flexible implants spa- 
tially superposed in two points for the osteosynthesis of super and 
inter oondylian, mediodlaphysary and subtrochanterian fractures of 
femur i 

- flgt69i a diagram of mounting two flexible implants which are 
spatially superposed in only one point for tike osteosynthesis of 
the instable fractiu:e of the greater trochanter} 

- fig.To^ a diagram of mounting from the bottom to the top two 
long flexible implants which are spatially superposed in two points, 
for the osteosynthesis of the tibia diaphysary fractures} 

- figoTlf a diagram of making a hole for the introduction of a 
long. flexible implant in the bone} 

- fig»72, a diagram of achieving the prevention of buckling the 
long. flexible implant when it is initially introduced in the bone} 

- figa73, a. diagram of introducing a long flexible implant in . 
the bone, in the first phase, with guiding, by using a working ins- 
trument shown in figure 60} 

- fig*74,.a diagram of correcting, by rotation, the line of a 
long, flexible implant in the bone, by means of working instrumonts 
shown in figures 8, 38 and 62.} 

- fig#75, a diagram of the. final introduction of a. long, flexi- 
ble implant in the bone, by means of a working instrument, shown In 
figure 13} 

- fig.76, a diagram of.. mounting a long, flexible impl.ant and 
of lifting it from the bone , *||iy means of the working instrument 
shown in figure 16} 
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I- flg.77, a dlagiam of coiigcUng the ouivatuia of a long, fle- 
xible implant by means of the woiking inatiumenta shown in figuias 
16» 18 anl 62} 

- fis.78, a view of the woiking instiument shown in figuxa 49, 
placed in.ite working position, foi ouiving a long flexible implant? 

- flg.799 a diagiam of placing the working ins-tiumenta in -view. of 
extracting a long, flexible implant by means of the working instru- 
ments shown in figures 22 and 34} 

- fig, 80, a diagram of .applying the impact force required for - 
extracting a long, flexible implant by means of the working instru- 
ments- shown in figures 22 and 42} 

- figsBl, a view of the working instrument shown in figure 49, 
placed in working position, for modifying the curvsture of the ends 
of short,. flexible implants} 

- fig.82, a diagram, of initially introducing an upper, short, 
fleJcible implant in the femoral neck, by means of the working instru- 
ments shown in figures 37, 44 and. 62; 

. - figo83s a diagram of intermediary introduction of an upper, . 
flexible implant in the femoral neck by means of the working instru- 
ments in figtires 24, 37 and 62} 

- fig.a4, a diagram of final Introduction of an upper, short, 
flexible implant in the femoral neck, by means of the working ihstru- 
ments shown in fifeuras 29, 37 and 62} 

- fig»85, a diagram of introducing a lower, short, flexible im- 
plant in the femoral neck by means of the instruments shown in fi- 
gures S, 37 and 62} • 

- figoSe, a diagram of positioning a. lower, short, flexible im- 
plant in the femoral neck by means of the instruments shown in fi- 
gures 8, 38, 62} 

- fig«87, a diagram of final mounting of short, flexible im- 
plants in the bone} 

- fig.88, a diagram of extracting short, flexible implants from 
the bone, by means of the working instruments shown in figures 22 
and 42. 

Aooording to the present invention, the flexible implants are. 
made up of_short rods, I and 2, of which one is upper and the other 
one is lower, used in the stable flexible osteosynthesis for the 
fractures of the femoral neck as v»ell as of a long rod, 3, uSed with 
another long rod, 3, in the stable flexible osteosynthesis of the- 
aiaphysary fractures of tibiai.when their mounting is made from the 
bottom to the top, starting from the super malleolar level on either 
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side of tibia, achieving the ix spatial superposition in two points, 
in the Ioviqx and uppei parts of the medullary channel, or in the . 
stable flexible osieosyn thesis of the superinteicondylian, diaphy- 
sary and subtiochanterian fiactuies of femur, in v/hich case, the 
mounting of rod 3 is made by introducing it in condyle or over con- 
dyle, inside or outsida, achieving a spa tial- superposition in the . 
lower and upper parts of the. medullary channeli in case of the ins- 
table fractures of the greater trochanter, - plain or comminuted, 
inter or per trochanterian fractures the two rods are introduced 
over condyle, inside and outside, being spatially superposed in only 
one point, in the lowex-part of . the medullary channel and parallel 
placed, in the femur na-rck and head* 

In case of stabilizing fractures wi.th double gap crossing the 
femur neck and every femoral part located under the greater trochan- 
ter, the osteosynthesis is. achieved by means of both rods, 1 and 2, 
toge.ther with one or both rods 3« 

Rod 1 is formed of an upper active part, a, with a shaped end, 
b, promoting the penetration and the directing, giving the possibili- 
ty of choosing, when manoeuvring from the^outside , the line required 
for stabilizing the fracture gap, continued with an upper part, c, 
upward curved, after which there follows a long, straight part, d, 
connected, through a lower part, p, downward curved^ with its radius 
of curvature equal to that of part c, between 1 and 3 cm, to a part, 
f, inclined as against a horizontal direction, ended with a lug, g* 
The axis of part a is parallel to the. axis. of part f . and forms an 
angle of Ao^fjo^ with., the axis of.-part d« The latter has a. lower, 
flat surface h, delimited by. an upper sujifaca i, whose otUBS-sec tion 
is. shaped as a .truncated cone, with the small base placed toward 
the surface h« • 

Bod 2 is formed with an upper ,. short, straight, active part,j, 
with a shaped end, k, promoting the penetration and the directing^ 
giving the possibility of choosing, when manoeuvring from the out- 
side, the line required for stabilizing the fracture centre, con- . 
nected through an upper, downward curved part, 1, with, a long, down- 
ward, curved partp m, connected in turn, .through intermediary and,.. 
respectively, lower parts, n and o, inward and outward cxxrved, the 
radii of curvature having values lower than that of the curvature 
radius of part 1, with a part, inclined as against a horizon- 
tal direction, ended with a lug, q» {Qie latter has a fla.t lower 
surface, r, delimited by an upper surface with a truncated cone 
cross-section, s, v;ith the. small base toward surface roThe curvatu- 
re radius of part m is 7 ••• lo cm, and the curvature radii of 



wo 87/02572- 



PCT/RO86/00001 



- 17 - 

parts n- and o bio 1/2 1/3 (7 o*t lo) omo Ths plane in which lug . 
q is placed foima an angle of..4o^**ii 7o° ^±ih a hoxizontal plane. !Ehe 
axis, of pait j alao foims an angle of 4o°o.t 7o° with a hoii^sontal 
plana. 

Bod 3 is made up of a long^ etiaight part, t, ended with a shap- 
ed, active end, u, with an uppei inclination to 45° and a lowai in- 
clination to 3o°, which makes .possible , when manoeuvring fiom the 
putside, to chose the line xequiied toi stabilizing the fxaotuie gap, 
connected, through some lowei and, respectively, upper parts, v and - 
wv inwaid and outward cur-ved, with curvature radii having values bet- 
ween 3 and 5 ram, with a flat, narrow part, x, and a widened, flat or 
inward curved end part, y, so ditaensioned as to stop the complete 
penetration of rod 3 in a medullary channel, not shown in the figures 
Part y is delimited by part x through steps z, inclined as r\npinst 
the apngitudinal axio of rod, 3, -forming with it an acuta angle of 
6o°«,. 75°, symmetrically arranged as against the respective axle. 
Parts V and w are half-flattened and the width of part x is equal to 
those of parts v and w, with the diameter of part, t, respec tively#. 
The end u may have edges. a^^ delimiting some faces converging to the 
longitudinal axis of rod| 3# 

According to the present invention, the instrumentation is com- 
posed ofian instrument 4f for introducing rods 2 and 3, an instru-. 
ment 5 for final hammering of rod 3f an instrument 6, for final in- . 
troduction or lifting of rod 3, in view of its extroction, an instru- 
ment 7| for lifting rod 3$ in view of its extraction, on instrument 
8 for achieving the adequate line of a hole b^ in a bone 9, tibia or 
femur, for the introduction of rod 3 according to a certain line, . 
an.instrument.il, for hammering rods 1 and 2 in view of their intro- 
ducing In bone 9, an instrument 12, for the final introduction of 
rod l,an, instrument 13 for modifying the curvature of the ends of 
rods l-and 2, an Instrument A, for guiding rod 3 when Introducing it 
in bone 9> by hammering it, an Instrument 14 for extracting paxts 
V and w, belonging to rod 3 from bone 9f an instrument B for achiev- 
ing an impact for extracting rods 1, 2 and 3 from the bone 9t an 
instrument 0, for introducing rod 1, over a depth of 3»«o4 cm, an 
instrument D, for fastening rods 1, 2 and 3 in view of their curving 
depending on the needs imposed by the locating of the fracture gaps, 
an. Ins trument 15, drill-shaped, a.. working instrument 16 for creating 
the impact force necasaary for the introduction of rods 1, 2 and 3 
in bone 9, an instrument 17, for the final introduction of rods 2 
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end 3 in bona 9, an instiumant B toi stiffening long lods 3 duiing 
thaii- initial intioduction in bone 9 and, lespectively foi; manoeu- 
viing. inatiumants 4,-5, 6, 7, 8^ lo, 11, 12, 13, A and B, in view 
of theix introducing in a multi-functional handle, P, which can be 
lota ted by maans of instrument 17. 

Instrument 4 is made up of a short body c^, provided with an 
active and d^ having a frontal recess e^, delimited at its bottom . 
side by a lower wall f^, in which an elongated .seat g^ is made, com-r ' 
munlcating with a seat h made in a vertical wall i , sidewise deli- 
miting the lecesB a^. Oihe shapes of seats and h^ ale so selected 
as to enable tha penetration of part v in seat h^, when a fiagment. 
of paxt..t penetrates in seat g^, and paxt w is placed in recess e a 
Opposite to recess a , tody c has a circular collar j connected 
through a shaped part with a short rod 1^« A circular seat is 
provided in the latter. In the .-mid die of body c^^ there is made a 
pierced hole n^, witli a diam9te:c so selected as to enable the intro- 
duction of rod 3, thj:ough it, 

Inatrument 5 is formed of a long body o^ ended with a frontal 
recess p^, delimited at its bottom side by a wall and sidewise. 
by a wall r^o In the wall there is made a seat s^ so dimensioned 
that, when a fragment of part t of rod 3 is introduced in. it, its 
part V be in contact with wall r^, and part w be positioned outside 
the recess p^. Opposite to recess p^, body o^ has a circular collar, 
t^, connected through a shaped par.t.u^ with a short rod v^o A circu- 
lar seat w^ is provided in this one. In the centre of body c , there 
is. made a pierced hole with a diameter so selected as to enable 
the introduction of rod r through ito 

Instrument 6 is formed of a long body y^ v«ith two inclined faces 
z^, ended, with e frontal, active recess a^^, so dimensioned as to 
enable the contact between body y^ and part v of rod 3i when no ra - 
native motion of body y^ is possible in the transversal direction, 
as against rod 3. Opposite to racasa a , body y has a circular 
collar b^^, connected through a shaped part c^^ with a short rod d . 
A seat e^^ is provided in the latter. In the centre of body there 
is made a pierced hole, f^^, with a diameter so selected as to enable 
the introduction of rod 3 through it. 

Instrument 7 is formed of a long body g^^ ended with an active 
upward curved end h^^, in which there is made an upper recess i , 
so shaped as to enable the penetration of part t of rod 3» near^part 
V. Opposite to recess i^^» the body g'^^ has a circular collar j 
connected through a shaped part kii^ ^^^j^ ^ short rod 1^^. A circu- 
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lat saat m^^ is provided in the latter. In tha cantie of body g^^, 
thaie Ib made a piaiced hole n^^, with a diametei do selected as to 
enable the introduction of lod 3 through it. 

Instrument 8. is made up of a body c^^ provided roopectively with 
a straight, poataiior pait. p^^ and a shaped, upward curved, fore 
part q^^, ended with a sharp end r^^, to which soma cutting, edges s^ 
of port q^''- arc converging. The edges s^^ are parallel in the first 
half of part q^^, than they are converging to end r^^.Part p^^ is 
connected through a circular collar t^^ and a shaped part u^"^ with 
a:- short rod- v"^^ provided with a circular seat w^''". 

Inotrumont lo is formed of a. long, thin body ended vjith an 
active, hook-shaped, inward curved end y^^, so shaped as to enable 
tha gripping of part.v belonging to rod 3 or the introduction of rod 
1 or rod 2 in edga g. The body x^^ is connected through a circular 
collar z^^ and a shaped part a^^^ with a short rod b^^^, provided 
with a circular seat c^^'^. 

Instrument 11 is. made tip of a body d^^^ provided with a posterior 
part e^^^, inclined as against a hprizontal plsne , which is connected 
through a vertical part f^^^ with a fore, horiisontol flat part g • 
A semi-circular seat h^^^ is made in the latter, being so dimensioned 

J J i 

as to penatrated by lug g of rod 1. Part a is connected through 
a circular collar i^^^ and a shaped port with a short rod k 
provided with a circular seat l''""^"^. 

Instrument 12 is made up of a short body m^^^, ended with a 
shaped end n^f^, which is inclined, with an angle higher. than 9o 
as against the axis of body m^^^, having a diameter higher than^all 
tha rest of body m^^^, provided with a straight, frontal face o • 
In tha end n^^^ there is made an elongated seat p^^^, delimited at 
its rear side by a wall q^^^ of semi-circular shape, so dimensioned 
that when introducing lug g in it, its part f remains outside. The 
body m^^^ is connected through a circular collar r^^^ and a shapad 
part s^^^ with a short rod t^^^, provided with a circular seat u . • 

Instrument 13 is formed of. a body v^^^., ended with a cylinder- 
shaped end w^^^, having an external diametei hlghar than •ttiat of 
body v^^^, in which there is made o seat x*^^, open to the outside, 
oidewise placed, having the longitudinal axis peipandioular to the 
longitudinal axis of body v^^, in front of which there is a flat 
wall y^^^.. Body v^^^ is connected through a circular collar z 

and a shaped part a^"^ with a short rod b^"^, provided with e circular 
iv 

seat c . 
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Inatiument A is made up of. a long body 18, to v,hich a^javJ, 2o / 
is fastened «ith a nut, X9. The body IB has a long paxt d , connect- 
ed through a ciioulax eollax a^^ and a shaped pa.t f • with a shoxt 
2od s^^, provided with a cixculai seat h^T Opposite to coXlal e , 
the body di^ is. ended with a jaw i^^ provided over a frontal suifaoe 
ji^ ;,ith a aemi-circular recess , having the longitudinal axis 
parallel to that of part d^^. In the extension of jaw i there is 
provided a short rod 1^'' autside threaded, having the longitudinal 
axis placed in th« extension of part d^^ serving for guiding jew 2o, 
reason for which, the latter has a pierced, hole m , through which 
rod 1^^ penetrates. By fastening jaw 2o with nut 19, in front of .toe 
recess k^" of jaw i^" there is positioned a^receos n , having the 
same. shape sm that of recess k^^ from jaw i . 

instrument 1.4 is made up of a thin, long body p , ended with^an 
active,, upward curved, widened end p^^, provided with two claws q 
so Bhaped..aa to enable the oon-tact with the inclined steps z of the 
rod 3, aihe body o^' is delimited, through a circular collar r .^bj^ 
a handle s^."', provided with a longitudinally elongated window t . 

Instrument B is composed of an outside shaped handle 21, which is 
coupled, through a connecting piece 22, with a cylindrical- active 
end 23, Bxially provided in turn with a longitudinal channel u 
which communicates with the outside through a slit v inclined os 
against the longitudinal axis of handle 21 with an angle of 45 , the 
width of slit v^^ being equal- to 1/2 of the diameter of channel u ♦ 
ensbling the introduction of any of the bodies x and o from ins- 
truments 10 and 14. Ihe handle 21 is provided with a spherical seat 
w^^ in which a sparical end x^^ of part 22 penetrates, opposite -to 
it being a short, outside - threaded rod y^\ by means of which the 
joint with end 23 is made, reason for which a hole a ie drilled 
in the joint. For ensuring the threaded joint between part 22 and 
end 23, the pins 24 penetrating in rod y^^ are introduced in the 
end* 

Instrument 15, shaped as a drill is well known and is used for 
making a hole with straight axis in bone 9. , ^4. " 

Instrument 16 is formed of a tail b\ provided with^a 
dinally elongated window b\. placed near the rear, end o ^of the tall 
a'. The latter forma a single piece with an active end d , having, 
an intermediary part e^ shaped as a truncated cone, delimited res- 
pectively by an upper cylindrical part f'' end a lower, cylindrical 
part e^. the diameter of the lattei being higher than the diameter 
pf part fv, ihe longitudinal axis of handle a"* crosses the longitu- 
dinal axia of the active end d^, near part f^, in order to achieve 



PCT/RO86/00001 

- 21 - 

Inatiumant 17 ia made up. of a long, cyllndiical body h'', ended 
Xflapectively with a poateiioi, cylindiioal collai and a fore, 
cylindiioal collai j'', having the external diamatei lowea: than that, 
of collai i^, fion.tally piovided with a circular lacess k^, so shap- 
ed as. to enable tlie introduction of part n of rod 2 or of part v of 
rod 3o 

Inatiumant G is formed of a body 25 to which there are fastened 
an anvil 26 and a support 27. The anvil 26 has a short, cylindrical" 
part 1 , provided with a circular recess m"^, and the support 27 has . 
a threaded rod n"* which may be introduced/extracted in/from a L-ahap- 
ad channel o"^, comwunica ting with the outside, made in a band 28o In 
the latter," there is also worked, a longitudinal channel p^., ended 
with a circular part q"*, having a dimension higher than the end 
which delimits at the top side the re.cess m"^, so that it is possible 
to displace the anvil 26 along the channel, o"^, when the band 28 is 
placed in front of the recess m"*. The fastening of band 28 to the 
support 27 ia made by means of nut 29 threaded on. rod n"'o The body 
25 has a straight part s"^ on which there ara fastened anvil 26 and 
support 27^ delimited reapec tively. by a short part t^, inclined as 
against the longitudinal axis of part s^ and by part u"*, also inclin- 
ed in the same direction as part t'', as against the same axis. Part 
u is connected through a circular collar v^ and a shaped part w"^ 
with a short rod x"*, provided with, a circular seat y'^'o The anvil 26 
has a straight, upper part z"' connected with an inclined part a**^,. 
having the longitudinal axis parallel to that of the short part t"'.. 
The part a^^ has an upper, inclined surface b'''^ parallel to the lon- 
gitudinal axis of part u*^. Band 28 ia provided with a shaped, end 
part c ,. having the shape of a circle arc in transversal section 
which makes with the longitudinal axis of the straight part s^ an 
angle smaller by 5°... lo° than the angle formed by the part t^ witli 
the same axise 

Instrument D is composed of a sleeve 3o with sidewise flared 
edges, Jointed through a ahbrt-bolt 31 with a U-shaped support 32 in 
which there are made respectively a recess d^^ and soma marginal, 
longitudinal slits e^^ and f"^^., separated, from the recess d'^^ by a 
wall g"^^. To the support 32 there is fastened a stopper 33 with 
which two posterior, short arms 33 may come into contact, being joint 
ed in turn by means of a short bolt, 35 with two fore, short arms, 
36« The latter are Jointed with a bolt 37 to support 32, in front 
of the. reoesB d^^. To the bolt 37, there is also Jointed a long part 
38, sidewise flattened, in which there are made pierced holes h . 
along the longitudinal axis. The part 38 has an external collar ii^^ , 
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GQiving foi lii ting of the displacement oft Jlee've 39 ©long it, 
as a result of the contact betv^een collai and a lower step j 
of the sleeve 39, which i^ sidawise cut so tliat it may come Bide\^ise. 
into contact with patt 38» In the sleeve 39 theie aie made some pier- 
ced holes k^^, having the same dimension and the same dietancfl be twee* 
them, as those of holes h^^. Kxcept holes k^^, which are located 
along the longitudinal axis of sleeve 39* in the latter there are 
also disposed two holes m"^^ on either side of the longitudinal axis, 
near a fore, inclined end 1^^* • • 

Sleeve 39 may be closed with a plate 4o in which there are mount- 
ed thick bolts 41, which may penetrate, through holes h^**" and k^ and 
thin bolts, whicfc may penetrate in holes m^^* By meana of bolts 41 
and 42, it io possible to position one of rods.l end 2 in view of 
modifying its curvature depending on the needs. For maintaining part 
38 in working position, a bolt 43 is introduced in the holes n'^*' 
made in the arras 34, the bolt in question being mounted, when not 
working, in the holes o^**" made in the support 32 and the lower ends 
p'^^ of the arms 34 are introduced in slits e^^ and f^^, in view of 
achieving a more accentuated curvature of rod 3, the arras 34 are 
provided with some upper recesses (l^"^ which com?iiunicate witii the 
outside, placed at the same level when the arms 34 are brought in 
the working position, in which rod 3 is introduced, which is placed 
in this position under part 38 end sleeve 39 • When removing bolt 43 
and displacing upward sleeve 39 and implicitly part 38, the rod 3 
is curved* 

For requirements of transport and sterilization, the sleeve 39 
is displaced along Jart 38, the ends p'^^ of arms 34 are removed from 
slits e^^ and f"^^, which allows the folding of arms 34 with arms 34 
and part 3a->with sleeve 39 around bolt 37, so as to bring them in 
the perimeter delimited by support 32, a position in which they are 
placed under wall g'^^, and sleeve 39 is folded around bolt 31> being 
locked in its support* 

The bolts 31, 35 ^nd 37 are secured against loosening by means 
of nuts 44, 45 and 46* In order to prevent the displacement of the 
short arms 36 and paxt 38, during the transport, two spacing pieces 
47 ore also provided* 

Instrument H is compose d..of. two arms 48 and 49, jointed through 
a bolt 5o, provided with intermediary straight ports r^^ and s^^, 
continued with horizontal, posterior parts t^^ and u"^^ and fore 
par ts.v^^'and w^*^, respectively, inclined as against a horizontal 
plane* The latter are connected with one of the shaped jaws 51 and • 
52, following the external shape of the flexible rod 3, serving res- 
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pactlvaly for fastening lod 3 in viaw of its guiding duiins the ini-- 
tial introduction in "bona 9 end for seizing and mnnoeuvring the ins- 
truments 4, 5, 6, 7t 8, lo, il» 12, 13, A and C for the introduction 
of extraction in and. -from the multi- functional handle • 

Handle P is formed of an outside sjjapad body 53i provided with a 
longitudinal window x'^^, ended v?itla a flaxad part y'^^, through which 
instrtiment 17 is introduced eo as to change the position of body 53 
around its longitudinal axis, The window x^^ is made in a middle part 

of the body 53f which is continued respectively with a posterior, 
anvil- a^^^ and an active, cylindrical end. b^^^o A cylindrical, longi- 
tudinal channel c*^^^^. is made in the latter and it is continued with, 
a recess d^^^ delimited by a shaped wall e^^^"^ comrauni eating with the 
outside through a cylindrical seat f*^^^^. In a plane perpendicular 
to the plane in which there is placed channel c^*^"^, at the end b^^*^ 
there is made a cylindrical channel g'^^'^'i having the longitudinal 
axis placed below that of channel c^^'^o Channel g'^'^"'" communicates 
with the outside through the recesses hy^^ and i^"^*'", re spe.c tively, . 
opposite place and in this channel, a lock 54 is located, being pro- 
vided with a tTxln, fore part, j^^^ and a thick, cylindrical, posterior 
part k'^^^, in which there are made two circular channels l'^^^ emd 
m^^^ shifted placid as against the transversal axis of channel c^^^*^* 
Part ^^^^ is mounted under- the action of the force stored in a spring 
55 which- is supported respectively on a shoulder n^"^*^ which limits 
the recess i'^'^''" and on a fore stopper 56, mounted in connection with 
lock 54, with the possibility of displacement in the recess i"^^^ 
which allows to bring, as the case may- be , the thin part in front of 
the channel c . The posterior stopper 57 making o single' piece . 
with. lock 54 are placed in racesa h^^^ with possibility of displace- 
ment. Channel g^^"^ commuiiicates with a charmel c^^^ placed in the 
same plane with channel g^^^- placed perpendicular to the latter, in 
which, there is diaposed, under the action of a force stored in a . 
spring, 58, a ball, 59, which, may penetrate, depending on the posi-. 
tion of lock 54f in one of the channels l'^^^ and m^^^o The maintain- 
ing of the spring 58 in channel o"^^^ is made by means of screw 6o* ♦ 

For introducing j:ods 3 in bona 9, a circular hole p^^^ is drill- 
ad in the lattaJC, working first with a drill-shopad instrument 15, . 
then continued with Instrument 8, so that the and r^^ reaches in the 
longitudinal axis of the medullAxy channel, forming the line of rod 
3 panetration in it. The introduction of rod 3 in the medullary 
channel through hole.p^'*'^ is achieved by means of instrument 4, in- 
troduced in handle The buckling of rod 3 which may appear during 



wo 87/02572 PCT/RO86/00001 

- 24 - 

the intioduction,. due to the resistance of bone 9 and of blows given 
to. handle by means of instxument 16 is also pievented by guiding 
the rod with instrument A mounted in handle P oz with instiumant So 
Depending on the needs> rod 2 can be rotated inside the medullary 
channel through the instrument 4 fastened in handle P in which instru- 
ment 17 is introduced. * 

For the final introduction of rod 3 in the bone 9 and for bring-^ 
ing part, y of rod 3 in contact with the external surface of the con- * 
dyle, the last hammerings on the last part of introduction are made 
by means of instrument 5 mounted in contact with part y and then, for 
Including part y in: bone 9» the instrument 5 is brought in contact 
with part w or, as the case may be, by means of Instrument 17 • 

At the end of the operation, in order to avoid an accidental side 
slipping, the lower part y. is brough in the medullary channel by 
mQans of instrument 6 fastened in handle P untile part y comes -into 
contact with the external surface of the condyle. 

Depending on the needs, rod 3 is manually curved by means of ins- 
truments 6 and. 7. for which it is introduced through holes f and n*^^ 
provided in them* The curving, of rod 3 may be also made by means of 
Instrument D by introducing rod 3 in recesses q^*^^ made in arrns 34 
and by displacing downward sleeve 39 and, implicitly, part 38 • After, 
obtaining the fracture consolidation, for extracting rods 3 of osteo- 
synthesis from the medullary channel, the instrum.ant 6 is introduced 
between part y of rod 3 and bone 9, so that its frontal recess a^^ 
penetrates up to the part w of rod 3| creating thus the possibility 
that by hammering savexal times the handle- P to which instrument 6 is 
fas.tened, parts v and w. should not be fastened anymore to bone 9f 
after which insrtrumgnt 7 is in^ handle P, instead of handle 6, allowing 
through thei tiltinrg motion, the lifting of parts v and w at the sur-. 
face of bonB^ From now on, par.t v is brought into contact with ins- 
trument. 14 and, if necessary, the part v is brought into contact with 
ins-trudient lo, achieving by drawing, the extraction of rod 3 from 

bone 9* The total extraction of rod 3 from bone 9 is made by applying 

ii iv 

impact forces by means of instrument B on one of collars z and r 
of instruments lo and 14 • The preparation of the introduction of rods 
1 and 2 in bono 9 is made by modifying the cxirvatures of parts e and 
0 according to the shape of bone 9> using sleeve 39 1 in which rod 1 
or rod 2 are introduced, and the lug g or the lug q'are included in 
part x^^^ of instrument 13 with which one actuates by means of the • 
multi-functional handle P« During the operation, sleeve 39 is fasten- 
ed to aims 34 through bolt 43 so as to apply the effort required for 
the curvature modif icationw 
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. .Poi the initial intioduotion of lod 1 in the ngck q.^^^ of bone 9. 
vii ' 
8 hole I is diillad In bona 9, aftai which, by lepeatadly hammai- 

ing the anvil 26, belonging to insttiunant C, the lod 1 faatenod In . 

the lattea: is introduced by guiding through hole i^*^^. The intrdduc- 

tion of lod 1 in the neck q*^^^ is made by maans of inntiument 11, . 

leason foi which this one is assembled to handle P, on which blows 

aze repeatedly applied with instrument 16, so that part o is directed 

to tha inferior- and intarnal-side-as against the femoral head, and 

tlia part d is directed to the superior and. external side as against 

the femoral head, so that rod 1 may come near and parallel to tha 

upper edge s"^^^ of the femoral neck q^^^. 

Then, a hole t"^^^ is dilllad in tha bona, being located under hole 
1^ through which rod 2 is initially intxoducad by maans of instru- - 
ment 4, in which part n of rod 2 is placed, suppoitad by handle P, 
in which one introduced instrument 17 for the final introduction of 
body 53 in part y^^, and by means of this instrument, one modifiss, 
by rotation, the position as against the longitudinal axis, after 
which rod 2 ia finally introduced in neck q''-^^'" by repeatedly applying 
blows on handle P to which instrument 4 is fastened, bsing in contact 
with rod 2. In the final position,, rod 2 has the part 1 placed in tha 
lower side of the femoral head, the part m following a direction pa- 
rallel and very near to an edge u'^^ of the femoral neck q^^^. . 

The pooitioning of rods 1 and 2 related to bone 9 is achieved by 
means of screws 61 and 62 fastened into bone 2, so. that parts f and 
p of rods 1 and 2 come into direct contact \iith the cortical shall* 

The extraction of rods 1 and 2 from bone 9 is made by dismounting 
3cre\7s 61 and 62 and by fastening in turn rods 1 and 2, by means of 
instru-ment lo, which enables that by repeatedly applj'ing blows with 
instrument B, the instrument lo should be removed away from bfina 9, 
which has as a result the extraction of rods 1 and. 2. 

For tha introduction 6f xods 1, 2 and 3 In bone 9, proceed first, 
to tha introduc.tion of one ox both rods 3 in bone 9, up to part imma- 
difltely over the fracture gap, then introduce rods 1 and 2, then con- 
tinue the complete introduction of rods 1 and 2 or rod 3, the mounting 
stabilization being performed with screws 61 and 62 for rods 1 and 2 
and by bringing part y.of rod 3 in contact with tha external surface 
of tha femoral condyle. 

In accordance with the present invention, the implants and the 
Inctrumfintation present *he following advantagasf 

- tha flexible implants allow, through their stiucturfi inabltng. 
their use in various gioupa of two, tlirea and four, the osteosynthe- 
sis of all types of femur fractures and of some tibia fractures; 
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- the uppar and» respectively, lowei short, flexible implants 
used for the osteosynthesis ■ of femoral neck fr natures,, endbla through 
.their configuration to improve -the reduction of. the frooture through. 
endoocseouB taxis, do not damage-. the intiaosseoua vascular anastomoses, 
minimizing the incidence of la.tel necroses, of the femoral head, their 
fastening with orthopaedic scrsv?B to the femur diaphysia achieves, a 
mounting with maximal, stability in course of the time, the flexible - 
oharaoteris.ticB of.- the. implant, to which their divergently curved shape 
is-associated,, give them the .possibility of working in a dynamic cou- 
ple, alterna.txng;ly oiiating .tensions of traction, compression, "which 
promo-te the. bioljogic processes of fracture healing by accelerating 
thami: 

- the mounted long, flexible implants, which ere spatially super- 
posed in the lower end upper. pax ts of the femur or tibia medullary- 
channel, have the advantage that, they cannot slip to the lower side 
due to the shape of. the implant ends, preventing the perforation of .. 
the tegument and the local secondary infection, or, to the bona inside 
both situations causing the damage of the mounting and' the fracture 
loss. of stabilization! • • • 

- the mounted long, flexible implants which are spatially super- 
posed in the lower side of the- medullary channel and parallel in the 
femoral neck have the advantage of stabilizing the inctable fractures 
of the greater trochanter, the tensions which tend to displace the 
fracture being taken over through- the implants and spread over the two 
side faces of the femur lower side as well qs the slipping toward the 
lower side, preventing the perforation of the tegument and the local 
secondary infection; 

- the combined use- of the short and long implants in the double - 
gap fractures of the femoral neck of any other part of the femur have 
the advantage of preserving the flexibility of the mounting in the . 
fracture areas and all over the bone line when performing fast surgi- 
cal operations which are less, injuring, for. the patienti 

- they enable simple and easy manoeuvres for the introduction/ 
extraction of -the. flexible implants from/ in the bonei 

- they have a simple construction and a great reliability} 

- they may be easily cleaned and sterilized and do not have areas 
of collecting organic remnants resulted during the operation; . 

•p they may be handled with the same multi-functional handle; . . 

- with a small number of instruments and relatively small dimen- 
sions, one ensures the achievement of the osteosynthesis of a wide 
fracture range; 
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the handling, tiQiaispoxt and piepaiation foi opezation may bg 
made without difficulty • 

CLAIMS 

ItPlexiblQ implants. -foi the stable flexible osteosynthesis of the 
femui and tibia fiactuies^ which, undei the conditions of the femuial 
fracture placing in the mediodiaphysaty and femoial neck aie , two of 
them, intioduoed through the medullary channel in the femur, condy-.. 
lian or overcondylian, outside 6r inside placed, both being so curv- 
ed as to be superposed in -the space in two points p in the lower and 
upper parts of the medullary channel,- another, one. is introduced ac- 
cording to a direction- parallel t4 the upper edge of the femoral neck 
coming In its immediate viciniiy, .and the last one is placed in the 
lower channel of the. femoral neck, following a direction parallel and 
very hear to thg adge of .ths femoral neck, under thoGE? of the femur, 
fracture placing in the femoral neck and sub trochanter ion zones, one 
is introduced through the medullary .channel into the femur, condylian 
or overcondylian, outside. or inside, having finally a curved shaped, 
another one is introduced, according to a direction parallel to the 
upper edge of the femoral neck, coming to its immediate vicifiity, 
and the last one is placed in the lower quadrant of -the femoral neck, 
following a direction parallel and very near to the edge of the femo- 
ral neck, under those of femur fracture placing in the mediodiaphy- 
sary, sub trochanter ian, super and inter condylian zones, two of them 
are introduced through. the medullary channel into the femur, condy- 
lian or supercondylian, outside or inside,. both being so curved as 
to finally superpose in the space in two pbints, in.. the lower and 
upper parts of the medullary ohaimel and under those of the femur 
fracture placing only in the zone of the greater trochanter, two of 
the Implants are introduced through. the medullary channel into the 
femur, condylian and supercondylian, outside or inside, both being 
so curved as to finally superpose spatially in the lower part, in. 
only one point, ^ after which they follow some parallel lines in the 
medullary channel, under those, of fracture placing only in the zone • 
of the femoral neck, one of them is introduced according to a direc- 
tion parallel to the upper edge of the femoral neck coming in its 
vicinity, and another one is placed in the. lower quadrant of the. 
femoral neck, following a direction parallel end very near to the., 
edge of the femoral neck and finally under those of tibia fracture 
placing in the diaphysary areas, two. of the implants are introduced 
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thiough-.the medullaiy channel-fiom the bottom to the top, staiting 
fiom the Bupaimalleolai level, on ei the i side of tibia, both being so 
ctiived as to be finally supeiposed in space,, in- two points, in..the 
lowei and uppei paits of the medullaJiy channel, c h. a JC a c t e i i- z - 
e d b y the f a c -t t h.a. t, in order to achieve osteosyntheses 
stabilizing the fracture' gaps, enabling the patients' recovery in a 
short period, they are made of. short lods (1 and 2) , one upper and 
one lo«er,.used in the osteosynthesis for the fractures of the femoJea 
neck, as wall as of a long rod (3), used as such or with another long 
tod (3) and with the: skort rods .(1 and. 2). in case of stabilizing -the 
double gap. fracturss crossing, the femur neck and every port of the 
femur placed^ under the greater trochanter, or only with another, long 
rod (3) for stabilizing the diaphyaaiJy fractures of tibia and femur 
and, respectively, the super and inter oonidyliain fractures of femur, 
the upper short rod (1) -being made up of an upper, activa part (a) 
having a shaped and (b) , continued .with- an upper, upward curved part 
Cc), after which thera f ollows.-a.long, straight part (d), connactad 
through a lower, curved part (e) , downward directed, with a part (f) , 
inclined as against a horizontal direction, endad with a lug (g) , the 
lower short rod (2) being formed of an upper, short, straight active 
part (j) with a shaped end (fc) , connected ..through an upper, downward .- 
curved part (I) with a long, downward curved part (m), in turn connec- 
ted by means of intermediary- and lower parts (n and o) , inward and 
respectively outward connected, with a part (p)' inclined as against 
a horizontal direction, ended with a lug (q) , the long rod (3) being 
made up of a long, straight part (t), ended with a shaped end (u) , 
promoting the penetration and the directing in the bone (9), connected 
through lower and upper parts, (v and w) , inward and respectively out-, 
•flard curved-; with a flat, narrow part (x) and a flat or inward-curved, 
widened end part.(y), so dimanaioned. that it stops, the complata pene- 
tration of- the long rod:r-.0) in the medullary channelo 

2,Implanta ejccording to. claim 1, characterized by. 
t-h e fact that the upper, shoxt-rod U) has in its lower down- 
ward curved part (e) a- radius of curva-ture which is equal to that of 
tha upper,, upward- curved part (c) between 1 and 3 cm, and the axis 
of the uppar active part (a) is parallel to the axis of the part (;5) , 
inclined. as against a horizontal direction and forma with the axis of 
tha long, straight part.(d) an angle, of 4o°..o7o°, the long, straight 
part (d) having a lower, flat surface (h) dJaliraited by an upper sur- 
face withL the shape of a truncated cone in crossrsection, with the 
small base placed to the flat, lower surface (h) * 
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3. Implants according to. claim 1, chaxactaiized by 
the fact that the lowax, shozt-iod (2) haa in its long, dowmvaid 
cujtved pait (m) a ladius of ciuivatuia between 7 and lo cm, and the . 
radii of cuivatuxa of the intermediary and, respectively, lower, in- 
ward and, respectively, outward parts (n and o) are equal to each other 
and have values between 1/2 - 1/3 of the curvature radius of the long, 
downward curved part (m) , these radii being lower than the curvature - 
radius of the upper, downward curved part (1), the plane in which there 
is placed the lug (c) , which has a flat, lower surface (r), delimited 
by a. surface (a) with, the shape of a truncated cone, and ths small base 
placed toward the lower . surface, (r) .forming with a horizontal plana 
nn angle of 4o° ... 7o°, and .the axis of. the upper, short, straight,., 
active part (j) forms an angle of 5o° 7o° with a horizon.tal plane. 

4»Implants, according to claim 1, characterized by 
t h e f a c t that the long rod (3) has the active shaped end (u) 
provided with an upper • inclination up to 45° and a lovjei inclinBtion 
up to 3o° or with some edges (a^)- delimiting soma faces conveieins to 
the longitudinal axis of the long. rod (3), the.lowai and, respectively, 
upper parts (v and w) , inward and, respectively outward curved, having 
curvature radii with values between 3 end 5 mm, and the end part (y) 
is delimited by the flat, narrow part .(x) , by some steps (z), Inclined 
as against tlie longitudinal axis of. the long rod (3) forming with i.t 
an acute angle of 6o° 75°, symmetrically disposed as against the. 
vertical axis, the lower and, respectively upper. parts (v and w) , in- 
ward and, respectively outward curved being semi-flattened, the widths 
of these parts (v and w) being equal respectively to the width of the 
flat, narrow part (x) and to the diameter of the long, straight part 
(t). .. .. 

5.Working instrumentation required for achieving an efficient aui- 
Gical operation in the stable flexible osteosynthesis of the. fractures 
of femoral neck, the fractures of. the greater trochanter, the subtro- 
chanterian,. raediodiaphysary, supeJ! and intercondylian fractures of 
femur, as well as the diaphysary fractures of tibia, when the stabiliz- 
ing of the fracture gap. is achieved by means of flexible implants 
according to claims 1 ... 4, which include a drill-shaped instrument 
for making, in the bone, a hole, whose axis is perpendicular .to the . 
longitudinal axis of the bone, an instrument for achieving the adequa- 
te lines for tlw introduction of a long rod in the bone, a working 
instrument for creating the impact force necessary for introducing any 
of the flexible rods in the bone, an instrument for stiffening the 



wo 87/02572 PCT/RO86/00001 

- 30 - 

long lods when whey ate initially in-fcxoduced in the bone, an inntiu- 
ment foi the final hammexing- of the' long lod, an instrument foi the 
final intioduction ox the lifting in view of withdrawal of tiie long 
rod in/from the bone, an instrument for hammering the short, upper 
and, reapoctively, lower rode, in view of their introduction in the ^ 
bone, an instrument for changing the curvature, of the ends of the 
said short rods,, an instrumaiit for extrsctins eithar the long rod ox • 
the short rods from the bone, an instrument for releasing the end 
parts of the long rod from the-bone, an instrument for achieving an 
impact, in: view of extracting either the long rod or the short rods 
from the ba:ne , cha. racterized by the fact that 
in -order, to stabilize the fracture gaps in the above said cases,, when 
making less injuring surgical operation, with minimal, blood lossefl, 
for introducing both the long rod (37 through the hole (b^) made in. 
the bone (9) and the said short, lower, rod (2), through another hole 
(t'^^^) made in the bone (9), it is composed of an instrument (4) 
which ia made up of a short body (o^) provided with an active end 
(d^) with a frontal recess (e^) , delimited, at the bottom side by a- 
lower wall (f ^) , in which there-is made^an elongated seat (g^) com- 
municating with a seat (h^) made in a vertical wall (i*^) , sidewise 
delimiting the recess (e^), the shapes of seats (g^ and h^) being so 
selected as to allow the penetra.tion of the lower, inward curved part 
(v) of tlie long rod (3) in the seat (h^) made in the wall (i^^) , when 
a fragment of the long, s-traight part (t).of the long rod (3) pene- 
trates in the elongated seat (g^) , and the upper, outward curved part 
(w) of .the respective- rod (3) Ib placed in the frontal recess (e^)i 
opposite to which, the..body (c^) having a circular collar (j^) con- 
nected, through a shaped part (k^) , with, a short rod (1^), the latter- 

J 4 

being , provided with a central circular seat, (m ) , a pierced hole (n ) 
being made in the body (c^) , its diameter being so selected as to 
enable the introduction of . the long, straight, part (t) of the long 
rod (3), through it, in view of correcting the curvature, for- which 
the rod (3) is also introd uced through another pierced hole (n^^) , 
drilled in a long body (g^^) of an instrument (7) for lifting the 
long rod (3) in view of extracting from the bone (9) t the body (g^^) 
being ended with an. active , upward curved and (h^^) , in which an upper 
recess (i^^) is. made, being so shaped as to enable tlio penetration 
of the straight, long part (t) of the long rod (3), near the lower, 
inward curved port (v) of the long rod (3), opposite to the upper 
recess (i^^) , the body (g^^) having a circular collar (j^^) , connect- 
ed through a shaped part (k^i) v^ith a short rod (1*-^) in which there 
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is made a oiioulai hole. (m^''").,. fox the. initial introduction of the 
upper, short rod (1) over a-depth of 3«..4 cm, in the hole (i'^^)mada 
in the bona {$) , using, an. Ins.txument (G) composed of a body (25) to 
wliich there are fastened an an-vil. (26) and a suppor.t (27) 1 the anvil 
(26). having a short, oylindrioal part (1^^), provided with a circular 
recess (m"") and the support (27) has a threaded rod (n"^) , which may 
be respectively introduced/extracted in/from a L-shaped channel (o^) , 
communicating with the outside, made in a band (28), in the latter 
being also made a longitudinal. channel (p^) , ended with a circular 
part (q^)., having a dimension higher . than that of an end (r^) delimit- 
ing at the top side the circular recess (m"^) so that it is possibla 
to displace the anvil (26) along the channel (p^), when band (20) is 
located in front of the z'aoaBs. (m^), the fastening of the band (28) 
to the support (27) being achie-vad by means of a nut (29) threaded on 
rod (n"^) , the body (25) having a straight part (s^) to which there 
are fastened the anvil (26) and the support (27), delimited by a shoi- 
part (t"^), inclined as againat'tha longitudinal, atiaight part (s^) 
and, respectively by a- part (u"*) also inclined in the sane direction 
as the short part (t"^), as against this axis, the inclined part (u"^) 
beinc connected through a circular collar (v^) and a shaped part (w"*) 
vyith a short rod (x"') , provided with a circular seat (y^) , the anvil 
(26) having an upper, straight part (z"^) , connected with an inclined 
part (a"*^), with the longitudinal axis parallel to. that of the short 
part (t"*), provided with an upper, inclined surface (b"*^) , parallel 
to the longirudinal axis of the inclined part (u"*) , the band (20) 
being provided with a shaped end. part (c"^^), having, in .Iranaversal 
section, the shape of a circle arc. making with the lorigitudinal qxIs.. 
of the straight part (s^) and angle lower by 5 ••• lo° than the angle 
formed by. the part ( t"^) with the same axis, the final, positioning of 
the upper, short rod (1) in the neck (g^^^) being made by means of 
an instrument (12), which is made-up of a short, body (m^^^) , ended 
with a shaped end (n^^^) , inclined with an angle higher than 9o° as 
against the axis of body (m^^^)-and with a dia-meter higher than the 
test of the body (m"^"^"^) , provided with a s-traight, frontal face 
(o^^^), in the shaped end (n^^^) being. made an elongated seat (p^^f)* 
delimited at the bottom side by a semi -circular wall (g^^^) so dimen- 
sioned that, when introducing the lug (g) of the upper, short rod 
(1) in it, its. part (f) inclined as against a horizontal direction 
remains outside, the body (m^.^^) being connected through a circular, 
collar (r^^^) and a shaped pait (s^^^). with a short rod (t^^^), pro- 
vided with a circular seat (u^^^) , a handle (P) being used for the 
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intioduction ox extiaotton of the.shoit and, isspeotivaly long rods 
(i, 2 and.3) in/fiom the tone (9), enabling duilng tha opaiation. to 
fasten tha instiument (4) foi .the intioduction of tha short, lower 
and raapeotivaly long rods (2 and 3)* of an inctrumant (5) for tha 
final hammering of the said long. rod, of an inQtzumant (6) for tha 
final introduction or for lifting in view of extracting the long rod 
(3) in/fiom the bona (9), of an instiument (7) for lifting in view 
of extracting tha long rod (3) t of an inatrumant (7) for achieving 
tha adequate line of in.troducing the long rod <3) in tha bone. (9) » of 
an instrument. do) foi extracting fxom tha bone (9) any of the short 
and, respectively long rods (1, 2 and 3) » of an instrument (11) for 
hammering tha ahoit rods (1 and 2) , in viaw of thsir introducing in . 
'the bona (9) » of an instrument (12). for tha final introduction of the- 
short, upper rod (1), of an instrument (13) for modifying the curvatu- 
re of thQ ends of short rods (1 and 2), of an ihstrumant (14) for 
axtiaotins tha long rod (3) from the bone (9) and, raapactivaly, -of 
an instrument (C) for introducing the short, upper rod (1) over a 
depth of 3-4 cm, tha handle (P) being able to be rotated during the. 
operation for positioning tha rod (3) in the medullary channel or tha 
lower, short rod (2) in the neck Cq"^^^) , by means of an instrument . 
(17), which is made up of a long, cylindrical body (h) , ended respec- 
tively with a posterior, cylindrical collar (i^) and a fore, cylin- 
drical collar (j^), having a diameter lower than that of collar (i^),- 
frontally provided with a circular recess (k^) , so shaped as to enable 
the introduction of the intermediary part (n) of the lower, short 
rod (2) or the lowar , -inward curved part (v) of tha long rod (3)« 

S.Inatruraantation, according, to claim 5, char.ac teriz-- 
ed.by the. fact that the handle (P) is forma d of an outside 
shaped body (52), provided with a longitudinal* window (x"*^) ended 
with a flared part (y^^) , the window {x'^) being made in a middle 
part (z^^) of the body (53) , which is continued respectively with a 
poatarior anvil (a"*^^) and an active, cylindrical end (b"^^^) in which 
there is made a cylindrical,, longi-tudinal channel, (c^^^^) , continued 
with a recess (d^^) dalimited by -a shaped wall (a'5'^^) communicating 
with the outside through a oylindrioal seat (f"^^^) , in. a plane per- 
pendicular to the plane in which there is placed channel (c ) , in 
whose active end (b"^^^) there is made a cylindrical channel (g^^^) » 
having the longitudinal axis placed under that of the longitudinal 
channel (c^^^) , coraiuunicating with the outside through receoses (h ■ 
and-.i^^^) opposed placed, in which there is placed a look (54), pio-» 
vided with a fore, thin part (d'^^H and a thick, cylindrical, posts* 
rior part (k"^^^) in which there are made two circular channels (1^ 



wo 87/02572 



PCT/RO86/00001 



" - ^ : • 33. - 

and m^^^) shifted placed as against the tiansveiaal axis of the lon- 
gitudinal, oylindiioal channel (c'^^^)., the. foie part (j^*^^) being 
mounted undex the action of the force s.tored in a spring (55) > which 
is Buppoerted reapec tively..on a. shoulder (n^^*^) limitino the recess 
(i"^^^) and on a fore stopper (56), moun.ted in conjiection v/ith the lock 
(54), having ths . possibility- to. displace in the recess (i^*^^), which 
enables to bring, as the case may be, -the thin part (j ) in front 
of the cylindrical, longitudinal channel (o^^^) in the other recess 
(h^^^) a posterior stopper (57) being placed, with the possibility to 
displace and forming a single piece with the lock. (54), the cylindri- 
cal channel- (g^^^) communicating with a- channel (e^^*^) placed in the 
same place with channel (g^?'^) and perpendicular to the latter, in 
which, under the action of..a force -stored in a spring (58), a ball 
(59) is placed which may penetrate, depending on the position of lock 
(54), in one of the channels (I'^^'^.^and rti'^"^-^),. the maintaining of the 
spiing (58) in tha last said channel (o ) being achieved by means 
of a aciew (60), the . 1 0 ta tion of handle (?) aiound tho lonQitudinal 
axis, depending on needs, when..intxdduoing the shoxt, lowex xod (2) 
ox tha long xod (3) in the bone (3) being made by means of the said 
instiuraent (17), fox the final intxoduction of the mentioned shoxt 
xods (2 and. 3) into the bona (9), xeaaon fox which it io intioduced . 
in the flaiad paxt (y"^^) of the longitudinal window (x"'^) , all inatiu- 
raents (4, 5, 6, 7, 0, lo, 11, 12, 13, 14 and 0), which axe manoeuvxed 
by means . of handle (P) , having. each one of the collaxs (j^, t^, b^.^, 

t^^, 2^^, i^^^, X^^i z^^f, xH^ and v^) , connected thxough one of 
the shaped paxts^k^, u.^ c^^. k^, u^^, a^^^ i^^i, s^^^, a^^, s^^ . 
and w^), with one of tha ahoit..xods (1^, v^, d^^, 1^^, v^^,. b^^^,k^^^, 
■t^^^f ^^^t and x') . pxovided with one of the cixculai seats (m, w, 
a^^f n^^f c^^^, l^^^, u^^^ and y"^) which .enables theii looking 

by means qf lock (54) • .. . 

7*Instxun8ntatlon accoxdlng to claims 5 and 6. chaxac te» 
xized by thefact .that fox guiding tha long xod (3) duxing 
its initial intxoduction in .the bona (9) in othex constxuctive vot- 
sion, it includes an instrument (Aj , fastened in handle (P) , made up 
of Q long body (18), to which thaxe is fastened a jaw (2o) , by means 
of a nut (19), the body (18) having a long paxt (d^^) , connected 
thxough a oixculax collax (a^**) and a- shaped paxt (f^"^) with a shoxt 
xod (g Z^) , pxovided with a cixculai seat (b'^^) , opposed to the ool- 
Icx (a^'*), the body (d^"") being pxovided with a daw (i^*^) pxovided 
on tha fxontal auiface (j^"''), with a semi-cixculax xecess (k ) 
hpving tha longitudinal axis paxollal to that of the long paxt (d^"^) 



wo 87/02572 PCT/RO86/00001 

- 34 - 

in the exteii_ioa of jaw (i^^), a shoxt xod outside threaded 

and a longitudinal axis in tiie extension of the long part (d ), 

eexving iox guiding the jaw (2o), reason fox which the latter haa a 

pierced hole (m^^), through which the rod (e^^ penetrates, a recess 

(n^^) having the same shape as the seml-circulax recess (k ), being 

poaitioned In front of the recess (k^^) of the jaw (i^^), ba fasten-^ 

/ iv \ 

ing jaw (2o), reason fox which the latter has a piexced hole (m 
through which the xod (e^^) penetxates, a xecess (n^^) having the * 
same shape as, the semi-oixculax xecess (k^^) being positioned in 
fxont of thexeoeae (k^^) of the jaw (i^^), by faoteninc jaw (2o) 
with nut (IS). 

S.InstrumentatdiQn according to claims 5$ 5, and 7 o h a x a c - 
texized by the fact that, fox modifying the cuxvatu- 
xes fxom the lowex, downwaxd cuxved and, respectively, lower, out- 
ward curved parts (e and o) of the short, upper and, respectively 
lov;ei rods (1 and 2) end from the straight, long part (t) of the 
long xod (3), depending on the bone shape (9), in other constructi- 
ve version, it includes an instrument (D),- composed of n sleeve (3o) 
with sidewise flared edges, pointed by moans of a short bolt (31) 
with a U-ohnped support (32), in which thexe are made xeapectively 
a xecess (d^''") and some longitudinal, marginal slits (e^"^ and f^^), 
separated from the recess (d^^) by a wall (g^"^)t a stopper (33) 
being fastened to the suppoxt (32) and coming in contact with two 
postexiox, short arms (34), jointed in turn by means of a short' 
l^olt (35) with two foxe, shoxt axms (36), the lattex boing jointed 
through a bolt (37) to the suppoxt (32), in front of the xecess 
(d^^) being also jointed thxough *this bolt (37) a long, sidewise 
flattened paxt (38), in which thexe axe made, along its longitudinal 
axis, some pierced holes (h^^), the long paxt (38) havin^^ an outer, 
cixoular collax (i^^), serving for limiting the displacing of a 
sleeve (39), along it, as a result of the contact between the col- 
lar (i'^^) and a lower step (j^^) of the sleeve (39) which is side- 
wise cut out, so that it may come in contact sidewise with paxt (38) 
in the sleeve being ;t39) being made some piexced holes (k^"*") with 
the same diametex and the same distance between them as those of 
the other holes (h^^), except these latter fiaid holes (k^^) which 
are placed along the longitudinal axis of sleeve (39 )» in the lat- * 
ter being also provided two holes (m^^) disposed on either side of 
the longitudinal axis, near a fore inclined end (1^^) tho sleeve 
(39) being able to be closed with a plate (4o), in which thexe are 
mounted thick bolts (41) f which may penetrate . thxough the holes 
(h^^ and k^**") and, respectively, thin bolts (42) which may pene- 
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txate in the gwo holes (m^"''), in view of achieving a more accentuat- 
ed curvatttre of the Ions part (t) of the long rod (3), the poste- 
rior arms (34) being provided with sone upper recesses (q^^)» com- 
municating with the outside, placed at the same level when the res- 
pective arms (34) are brought in working position, in which the long 
rod (3) is introduced, the j?espective rod in this position being pla- 
ced under the long part (38) and the sleeve (39) and, implicitly, 
the past (38), the lon« rod being curved, the modification of the 
curvatures (e and o) of the short rod (1 and 2), according to the 
shape of the bone (9), being made by means of sleeve (39) and bolts 
(41, 42) between which there are introduced the short rods (1 and 2), 
as the case may be, with the maintaining of part (38) in working po- 
si*Joflf a bolt (43) being mounted when not working, in the holes 
(o ), drilled in the support (32) and the lower ends (p^^) of the 
arms (34) being introduced in the slits (e and f ) and finally, for 
transport and sterilization requirements, the sleeve (39) and the 
erma (34) end, respectively, the long part (38) are rotated around 
bolt (37), so as to bring them in the perimeter delimited by the sup- 
Port (32), position in which they are placed under the wall (g^^), 
the sleeve (39) being revolved around the bolt (31), being locked in 
the support (Jo), the bolts (31, 35 and 37) being secured against 
loosening nuts (44, 45 and 46), in order to prevent the displacement 
of the component parts during the transport, namely the short arms 
(36) and the part (38), two spacinR pieces (47) being provided. 
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DK-C - 




146 


818 


23/07/1984 


ES-Y - 




201 


146 


16/01/1976 


FI-A - 




179 


374 


19/01/1975^ 


FI-B - 




59 


919 


31/07/1981 


FI-C - 




59 


919 


10/11/1981 


FR-Al- 


2 


237 


609 


14/02/1975 


FR-Bl- 


2 


237 


609 


25/02/1977 


GB-A - 


1 


472 


593 


04/05/1977 


HU-P - 




172 


775 


28/12/1978 


IT-A - 


1 


053 


793 


10/10/1981 


JP-A2-50- 


•054 


183 


13/05/1975 



-2- 



PCT/RO 86/00001 



US-A-4 055 172 



25/10/1977 



AT-B- 376 119 
US-A-4 381 770 
GB-A-1 389 427 

US-A-4 Oil 863 



10/10/1984 
03/05/1983 
03/04/1975 

15/03/1977 



jp_B4-57- 


-013 


297 


15/03/1982 

-I* w / w W / -1^ ^ \J c 




•7 




U >J 


21 /Ol /l Q75 


JML— D — 






1 Q7 


1 ^IC^l l\ QftO 

1. %J f \J f / X^Ow 


NL-C — 






1 Q7 


1 ^ /I P / 1 QRO 


NO -A - 






1 71 

X / J. 


01 /ni /I Q7C^ 


NO-B - 




lob 


O J 1 


Xb/ Uo / 1 y / / 


NO-C - 




1 'ac 
loD 


O '3 1 


0/1 /HP / 1 Q77 


PL-P - 






41U 


ou/ uo / i y / / 


ZA-A - 


7 




CI c 


^y/ xu/ ± y / D 


AT-A - 




o 

y 


oyb/ /4 


1 C / r\Q /1 Q'7'7 

lb/ Uo/ ly / / 


AT-B - 




342 


750 


25/04/1978 


CH-A - 




578 


340 


13/08/1976 


DD-C - 




117 


176 


05/01/1976 


DE-Al- 


2 


459 


257 


11/12/1975 


DE-B2- 


2 


459 


257 


02/03/1978 


DE-C3- 


2 


459 


257 


21/11/1985 


XT 

ES-Y - 




d\JO 


yu't 


m /nfl / 1 Q7^% 
Ui/uo/iy/D 


FR-Al- 


2 


c. / c. 




0 A / 1 0 / 1 Q7R 


FR-Bl- 


2 


272 


634 


10/11/1977 


O XT' A 


/ 


416 


285 


01/12/1975 


SU-D - 




70/1 




1R/10/1Q7Q 
XQ/ X ^/ X y / y 


None 










None 










BR-AO- 


7 


/ 


O Q Q 


1 Q /1 O /1 QTO 

xo/ lii/ ly /O 


FR-A5- 


2 


IbU 


lilb 


^c/ UD/ ly /o 


IT-A - 




943 


ceo 

653 


lO/OA/ 1973 


BE-Al- 




856 


663 


09/01/1978 


CA-Al- 


1 


070 


453 


29/01/1980 


CH-A - 




615 


822 


29/02/1980 


DE-Al- 


2 


731 


056 . 


26/01/1978 


DE-B2- 


2 


731 


056 


12/07/1979 


DE-C3- 


2 


731 


056 


13/03/1980 


FR-Al- 


2 


358 


871 


17/02/1978 


FR-Bl- 


2 


358 


871 


19/09/1980 


GB-A - 


1 


574 


790 


10/09/1980 


JP-A2- 


53- 


-036 


982 


05/04/1978 



